DOCOHEMT BESUflE / 

* / 

ED 135 958 08 CE 009 747 / 

AOTHOB Cooper^ Gloria S.^ Ed. ; Magisos^ Joel H.^.Ed. 

TITLE Metrics for Secretarial^ Stenography, / 

INSTITUTION Ohio State Univ./ Columbus. Center for Vocational/ 

Education. / / 

SPONS AGENCY : Bureau of Occupational and Adult Education (DHEH/OE) / 

Hashington^ D.C. / 
POB DATE 76 
CONTBACT OEC-0-74-9335 

NOTE 68p.; For related documents see CE 009 736-790 

EDfiS PBICE MP-$0.83 HC-S3.50 Plus Postage, 

DESCKIPTOfiS , Business Education; Clerical Occupations; 

^Curriculum; Instructional Materials; Learning 

Activities; Measurement Instruments; ♦Metric system; 

Of f ice Occupations Education; Secondary Education; 

secretaries; ' ^Stenography; Teaching Techniques; 

Typewriting; Units of Study; *Vocational Educatiop 



/ 



ABSTRACT 

Designed to meet the job-related metric measurement 
needs of secretarial, stenography students^ this instructional 
package is one of three for the business and office occupations . / 

cluster^ part of a set of .55 packages for metric instruction in. /' 
different occupations. The package^ is intended for students Who / 
already Jcnovr. the. occupational terminology/ measurement terms> /and 
tools currently in use. Each of the five units in this instructio^ial / 
package coii tains performance objectives/ learning activities,/ and 
.supporting informiation in the form of text, exercises^ and tables^ In 
addition/ suggested t^eaching techniques are included. At thej' back of 
the package are objective-based evaluation items, a page of /answers / 
to the exercises iand tests, a list of metric materials needed for the / 
activities, references, and a list of suppliers. The material is , / 
designed to accommodate a variety of individual: teaching and learning / 
styles, e.g. , independent study, small group, or whole-class 
activity. Exercises are intended to facilitate experipncGs with / 
measurement instruments, tools, and devices used in tlxis cDccupatign 
and job-related tasks of estimating and measuring. Unit I,- a - general/ 
.'introduction to the metric system of measurement, provides informal,/ 
; hands-on experiences for the students. This unit enables students to- 
. become familiar with the basic metric units, their symbols, and / 
; measurement instruments; and to develop a set of mental/ references / 
: for metric values, Th3 metric system of notation also i!s explained!- 
i Unit 2 provides the metric terms which are used, in this occupatioji^ 
I and gives experience with occupational measurement teis'ks. Unit 3 / 
I focuses on job-related metric equivalents and'|their reljationships, 
/ Unit 4 proyides experience with recognizing and using/ mietric / / ' 
; instruments and tools ^in occupational measurement taskSj, It also/ j 
.| provides experience in comparing metric and customary measurement '/ 
i I instruments. Unit 5 l's designed /to give students prattilce in / / 
; j con vetting customary /and metric/ measurements,! a skill considered ,/ 
I useftil during the transition to metric in each occupation. (HD) 

- ' . I ■ ■ . ■ / 

j .Documents acqtuired by ERIC include many informal unpubUshed materials ;not a\^a^ 
^effort-to -obtain-'the^ best copy available; N encountered aiid this affects the 

quality of the microfiche and hardcopy/ reproductions ERIC makes available via' the ERIC Document Reproduction Service (EDRS). 
~ 1 is not responsible for the quality /of the original document. Reproductions supplied by EDRS are the best that can be made fro^a 

iginal.-.,_. : L..^.^ — ^ '.L ^ ' - ■ ■ - 
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TEACHING AND LEARNING 
THEMETRIC SYSTEM 



This metric instructional package was designed to meet job-related , 
metric measuremer>t\ needs of students. To use this package students 
should already know the occupational terminology, measurement 
terms, and tools currently in use, These materials were prepared with 
the help of experienced vocational teachers, reviewed by experts, tested 
in classrooms in different parts of the Uiiited States, and revised before 
distribution. 

J Each, of the five units of instruction contains performance objec- 
tives, learning activities, and supporting, information in the form of \ 
text, exercises, and tables. In addition, suggested teaching techniques 
are included. At the back of this package are objective-based evaluation ; 
items, a page of answers to the exercises and tests, a list of metric i 
■ materials needed for the activities, references, and a list of suppliers. 



Classroom experiences with this instructional package suggest tl^'e 
following teaching-ieorning.^^^^^^ ' ' 

1. Let the first experiences be informal to make learning the metric 
, system fun. , / 

2. . Students learn better when metric units are compared to familiar 
■ . objects. -Everyone should learn to "think metric;" Comparing 
metric units to 'customary units can be confusing.- 

3'; Students will learn quickly to estimate and measure in metric^units 
by "doing." ' ' ,| 

4. Students shoulr^ have experience with measuring activities before 
getting too much information. 



5. Move through the units in an order which emphasizes the sim- 
, .plicity .of the metric" system (e.g.,jlength to area to volume), 

• 6. Teach; one concept at, a time to avdid overwhelming students with 
; . .. too much material. 

• Unit'l is a general introduction to the metric systemi)f measure- 
. raent which provides informal, hands-on experiences for the students, 
, This unit enables, students to become faini.liar with the basic metric 
I units, theii . symbols, and measurement instruments; and to .develop a 
'V set' of mental references for metric values, , The .metric system of nota- 
;' '■■^j-'-o is explained. 

^ERJC . / 



Unit 2 provides the metric terms which are used in this occupation 
and gives experience with occupational measurement tasks. 

Units focuses on job-related metric equivalents and their relation- 



Unit 4 provides experience in recognizing and using metric units, 
terms, and symbols in proofing, typing, layout, and shorthand tasks. 



Unit 5 is designed to give students practice in converting custom- 
ary and metric measurements. Students should learn to "think metric" 
and avoid comparing customary and metric units; However, skill with 
conversion tables will be useful during the transition to metric in each 
occupation, 

Using Th'esejnstructibnal Mato^ 



This package, was designed to help students learn a core of knowl- 
edge about the metric system which they will use on the job, The 
exercises facilitate' experiences with measurement instruments, tools, 
and devices used in this occupation and job-related tasks of esiimating 
and measuring. ■ , . ■ ■ ' 

.. This instructional package also was designed to accommodate a 
variety of individual teac|iing and learning styles. Teachers are encour- 
aged to adapt these materials to their own classes. For example, the 
information sheets may be given to students for self-study. References' 
may be used as supplemental resources'. Exercises may b6 used in inde- 
pendent 'study, small groups, or whole-class activities, All „bf the 
materials can be expanded by the teacher. ' : 

■ I ^ ' ■ / ' ' ■ ' ■ ■ ■ 

I ' ■ . , Gloria S Cooper 

Joel H, Magisos 

■ , ,; ■ ' . . . Editors 



.This publicaiioi was developed 'pursuani locontratl No. OEC-0'74'9335 wi)h ihe 
Bureau of 'Occupaiional and Aduli Education, U.S. Depattmem of Health, Educa- 
:tion and Welfare, However, the opinions expressed herein do not necessarily 
reflect the position or policy of the U.S. Office of. Education ant' no official 
endorsement by'iheU.S, Office of Education should 6e inferred, ' 



UNIT 



2. 



4. 



SUGGESTED TEACHING SEQUENCE 

• These introductory exercises may require 
two or three teacliing periods for all five 
areas of measurement., * , 

Exercises sliould be followed in the order 
given to best'Show the relationship / 
between length, area, av.J volume. L 

^ Assemble the metric measuring devices 
(rules, tapes, scales, thermometers, and 
measuring containei 1 and objects to be 
measured.* ... 

Set up the equipment at work stations 
for use by the whole class or as individu- 
alized resource activities. 



5. , Have the students estimate, measure, and 
record using Exercises 1 through 5. 

.6. Present information on notation and,' 
make-Tablel available. 

7.' Follow up with group discussion of 
activities. 



'Other school departments may have devices which . 
can be 'used, Metric suppliers are listed in the reference 
section. I 
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OBJECTIVES 

The student will demonstrate these skills for the Linear, Area, Volume of Capacity, Mass and 
lempeniture Exercises; using the metric teiffis and raeasurement devices listed here. 



SKILLS 

1. RecPKnizMnd use the 
unitind iUiymbo] for: 

^ Select, iM>d Kid th« 
ippropriiUnieUttrin; 

imtnlmaflli f/kv 

3. StiUorfhowi 
phyiiw! refmncefor; 




— " — — - 

' EXERCISES ' , f 


Lltwir 
(pp. 3- 4) 


Ares 

(pp. 5-61 


VoluiHoi'CipicH; 
Iff. 7 -81 1 


Mui 

Ipp.9,'l0| 

: ( 


. 1 
Tempenttin 

(p-u) ; 


millimetre (inni| 
centimetre (cm| ' 
metre (m| 


square 
.ceniimetre 

; JCm 1. 

•quare 
' metre 


cubic cent)* i 
metre (cmp 

cubic metre! 
(mil 

1 

lit™ (ilj- 

millililre|i|(l| 


truiii,' I it) 
kilopiw (kg) 

[ f 
1 i 


degree Celaiui ' 

. 1 ■ 

i 
I 

1 

1 ' 

/ 

.■ •1 . 


i E«tiiiiit? vithin 25^fc 
of the actus) mum 


height, width, or 
length of objecli 


theirerof ' 
igi*eniiirfice 


capiciiyif- 
contilnen 


■ 

(hemmofobjecU 
in gWM and kilo. 


the temperature of 
the air or 1 liquid 


5. Held correctly 

i ■ 


metre ilick, metric 
tipemeiiure,and 
metric nilen 




meaiurelnenU 
on gnduited 
Tolume'tneuitr* 
ingdevictt 


a kilogram Kale 
andjapram tcale 

1 

f 

i ' 


A Celiitii thermometer 



RULES OF NOTATION 

I ' ' 'I.I , : 

1. : Symbols are not capitalized unless the unit is ajproper name (mm not MM). 

2. . Symbols are not followed by periods (m not n|'.), . 

3. 1 Symbols are not followed by an s for plurals (^5 g rtQ('25|gs). 

5, 



A space separates the numerals' from the unit symbols (4 1 wHI). 

A zero precedes the decimal point if .the num'ber is less than one (0,52 g nof .52 g). 
Litre and metre can be spelled either with an -re or -er ending. 



Information Sheet j 



METRIC IIITS, SYMBOLS, AND REFERENTS, 



Quantity 



Lenjth 



Area 



Volume ind 
Capacity 



Mass 



Metri^^Unitj 



millimetre ' 



centimetre 



metre 



kilometre 



square 
centimetre 



square' metre 



liectate 



litre' 



cubic 

centimetre 



cubic metre 



milligram 



kilogram 



metric ton 

(1 000 kilopams) 



Symbol 



mm 



cm 



m 
km 



cm 



m 



ha 



ml 



cm' 



Useful Referents 



Thickness of dime or paper 
clipwu'e 



Width of paper clip 



Height of door about 2 m 



12^minute walking distance 



Area of this space 



Area of card table top 



Football field including sidelines 
and end zones 



Teaspoon i^ 5 ml 



A little more than 1 quart 



mg 



Volume of this container 



A little more than a cubic yard 



Apple seed about 10 trig, grain of 
salt, 1 mg ' 



Nickel about 5 g 



Webster's Collegiate Dictiongy 



Volkswagen Beetle 



METRIC PREFIXES 



Multiples and 
Submultiples 


Prefixei 


Symbols 


1 000 000 5 10^ 


meifa (niSia) 




1 000 5 10^ 


kilo (ki/o) 


k 




hectt) (hck'to) 


h 


io = iV 


deka (deka) 


da . 


R{i«u> Unit U 10^ 






O.UlO"' 


deci(deti) 


d 


0,01 = 10"^ 


centi (sen'ti) 


c 


0.001 = 10-^ 


rtiilli(mili) 




0,000001 = 10^' 


micro (mi'krq) 


11 



-b 



Table 1-a 



LINEAR MEASUREMENT ACTIVITIES 
Metre, Centimetre, Millimetre 



I. THEETRE(in) 
A. DEVELOP A FEELING FOR THE SIZE OF A METRE 



1. 



Pick up one of the metre 
sticks and stand it up on the 
floor, Hold it in place with 
one-hand. Walk around the 
stick. Now stand next to 
the stick. Witli your other 
hand, touch yourself where 
the top of the metre stick 
comes on you ' 



THAT IS HOW HIGH A METRE IS! 



Hold one arm out straight 
at shoulder height, Put 
the metre stick along this 
arm until the end hits the 
end of your fingers. Where 
is the other end of the 
metre stick? Touch your- 
self at that end! 



THAT IS HOW LONG A METRE IS! 
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3. Choose a partner to stand 
at your side. Move apart 
so that you can put one 
endofametre'stickon 
your partner's shoulder 
and the other end on 
your shoulder. Look at 
,,the space between you. 



THAT IS THE WIDTH Of A METRE!. 




DEVELOP YOUR ABILITY TO ESTIMATE IN METRES 

Now you will improve your ability to estimate in metres. 

Remember where the length and height of a metre was on your 
body. 

For each of the following items: 

Estimate the size of the items and write your estimate in the 

ESTIMATE column. Measure the size with your metre stick 
and write the answer in the MEASUREMENT column. 

, Decide how close your estimate was to the actual measure. If ' 
your estimate was within 25^. of the actual measure you are a 
"Metric Marvel." ' 



1. Height of door knob 
from floor, . 

2. Height of door, 

3. Length of table, 

4. Width of table. 

5. Length of wall of 
this room 

6. Distance from 
. yo'utowall 



' How Close 

Estimate Measurement Were You? 
i (m) (ra) 
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Exercise 1 

(continued on next page) 



3 There are 100 centimetres in one metre.' If there are 4 metres and 
3 centimetres, you write 403 cm [(4 x 100 cm) + 3 cm = 400 cm 
+ 3cm]. 

A. DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE 

1. Hold the metric ruler against the width of your thumbnail. 

it? . cm, 

r thumb from the first joint to the end 
m 

.1 u»e metric ruler to find the width of your j i hi) 
^ cm ' 

4. Measure your index or pointing finger. How long is it? 

cm 

5. Measu'e your wrist with a tape measure. What is the distance 
; arouiidit? cm 

6. Use the tape measure to find your waist size. cm 

:v . . B. DEVELOP YOUR ABILITY TO ESTMTE IN CENTIMETRES 

You are, now ready to estimate in centimetres. For each of the 
following items, follow the procedures used for estimating in 
metres. 

How Qose 

: ■ ' Estimate Measurement Were You? 

(cm) (cm) 

I Length of a paper 

clip. 

. 2. Diaineter (width) 

•ofacoin. ■ 

3. Widthofa 

, postage stamp. ' _ — 

• 4. Length of a 

-i,;'.', . ■' pencil) • . -. I — . 



5, Wdthofasheel 
of paper. 




III. THE MILLIMETRE (mm). 

There are 1 0 millimetres in one centimptrp. When a" measurement is 
2 centimetres and 5 millimetres, you write 25 ram [(2 x 10 mm) 
+ 5mm = 20mm + 5mm]. Therearel OOOmminlra. 

A. DEVELOP A FEELING FOR THE SIZE OF A MILLIMETRE 



Using a ruler marked in raillnnetres, measure: 

1. Thickness of a paper clip wire. _____ mm 

2. Thickness of your fingernail „ mm , 

3. Width of your fingernail. • mm 

4. Diameter (widthjof a coin. ■ mm 

5. Diameter (thickness) of your pencil ram • 

6. Idth of a postage stamp. mm 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIMETRES " 

You are now ready to estimate in millimetres. For each of the - 
following items, follow the procedures used for estimating in 
metres. \ 

How Close ■ 
Estimate Measurement Were You? : - 
v(mm) (ram) 

1. Thickness of a 

nickel ' J . 

/ • . ■ 

2. ' Diameter (thickness) 

of ai bolt. 

3. Length of a bolt. _ 

4; Width of a sheet 

of paper. — ^ - — ■— 

5. Thickness of a board ■ , 

or desk top. . ■. — ,:. 

6. Thickness of a .. 

button. — — = 

, ' Exercise 1 a 



AREA MEASUREMENT ACTIVITIES 
Square Centimetre, Square Metre 



WHEN YOU DESCRIBE THE AREA OF SO^'ETHING YOU ARE 
SAYING HOW MANY SQUARES OF A GIVEN SIZE' IT TAKES TO 
COVER THE SURFACE. 

I. THE SQUARE CENTIMETRE (cm^) | 
, A. ■ DEVELOP A FEELING FOR A SQUARE CENTIMETRE ■ 

j 

•V. Jake a clear plastic grid, or use the grid on page 6, 
2: Measure the length and width of one of these small 
... squares with a centimetre ruler, I 

: THAT IS ONE SQUARE CENTIMETRE! i 

, 3. Place your fingernail over tljemd. About ho| many 
; squares does it take to coveryour fingernail? I 

/ , ' cm' ... ^ I . 



4. Place a coin over the grid, About how many squares 
does it take to cover the coin? cm^ ( 

5. Place a postage stamp over the grid. About how many 
squares does it take to cover the postage stamp? 



.cm' 



6, . Place an envelope over the grid. About how many 
squares does it take to cover the envelope? 
cm^ 

7. Measure the length and width of the envelope in centi- 

. ■ metres; Length cm; width. cm. 

, Multiply to find the area in square centimetres, 

-— — cm X : cm = cm^ . How 

close are the answers you have in 6. and in 7,? 
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B. DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE • 

; CENTIMETRES ' ^ 

I You arfj now ready to develop your ability to estimate • 

: in square centimetres. ' ' 

: ;[ ■ • . 

, Remember the size of a squa:e, centimetre. For each of the 
following items, follow the procedures used for estimating in 



metres. 



How Close 

Estimate MeasureitKnt Were You? 



1. / Index card. . 

2. Book cover. 

' 3. Photograph. 

4. Wjiulow pane or 

;' desktop. 



II.' 



THE SQUARE METRE (m^) , 

A. DEVELOP A FEELING FOR A SQUARE METRE 

1. Tape four metre sticks together to make a square which 
,, lis one metre long and one metre wide. 

2. Hold the square up with one side on the floor to see how 
(bigitis; . . 

3. I Place the square on the fl w in a comer. Step lack and 
i look. See how much floo- ^.riace it covers. 

4. I Place the square over a tai];etop or desk to see how 

! much space it covers, 

■ I ' ' ' ■ 
5. 1 Place the square against tfeottom of a door. See how 

much of the door it covers, How many squares would it 



take to cover the door? 



.m' 



THIS IS HOW BIG A SQUARE METRE IS! 



Exercise 2 

(continued on next page) 



i DEVELOP YOUR ABILITYItO ESTIMATE IN SQUARE 
'■'■METRES ■ ; 1 ' " 

You are now ready to estimate in square metres. Follow the 
procedures used for estimating in metres. 

How Close 

Estimate Measurement Were You? 



I Door. . 

2. Full sheet of . 
' newspaper. 

3. Chalkboard or 
— bulletin board. 

4. Floor. 

5. Wall. 

6. Wall chart or poster. 

7. Side of file cabinet. 




I- 1 
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VOLUME MEASUREMENT ACTIVITIES 
Cubic Ceritimetre, Litre, Millilitre, Cubic Metre 



1. THE CUBIC CENTIMETRE (cm^) 

A. ■ DEVELOP A FEELING FOR THE CUBIC CENTIMETRE 

I. Pick up a colored plastic cube. Measu/e its length, 
] height, and width in centimetres. /, , 

. ; THAT IS ONE CUBIC CENTIMETRE! . 

I 5 I ' ■ 

■ |2. , Find- the volume of a plastic litre box. 

I a. Place ja ROW of cubes against the bottom ui one side, 
of the box, How many cubes fit in.the row?_ 



b. Place another ROW of cubes against an adjoining side 
of the box. How many rows fit inside the box ' ■ 
to make one layer of cubes? J 

How many cubes in each row? 



■ How many.cubes in the layer in the bottom of the 
box? 

c. Stand a ROW of cubes up against the:side of the box. 
How many LAYERS would fit in the box? 

H6w many cubes in each layer? . 

How many cubes fit in the box altogether?.^ 

THE VOLUME OF THE BOX IS CUBIC 

CENTIMETRES.' . . 

d. Measure the length, width, and height of the box in 

centimetres. Length cm; width __cm; 

height . cm. Multiply these numbers to find 
the volume in cubic centimetres. 



cmx 



cmx 



cra= 



Are the answers the same in c.and d.? 



cm^ 



B, DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC 
■ ■ CENTIMETRES : . ' ' ( 

You are now ready to develop your ability to estimate 
in cubic centimetres, 

Remember the size of a cubic centimetre. For each of i 
the following items, use the procedures for estimating In 
msTres. - - 1 

' HowCfose 
Estimate Measurement Were You? 



m) (cm^) 



1. Index card file 
box. 

2. Freezer container. 

3. Paper clip box. 

4. Box of staples. 



n. THtLLIIREO): 

, A. DEVELOP A FEELING FOR A LITRE 



1. Take a one litre beaker and fill it with water. 

, 2. Pour the water into paper cups, filling each as fulhs you 
usually do. How many cups do you' fill? | 

THAT IS HOW MUCH IS IN ONE LITRE 

3. Fill the litre container with' rice. j ■ ' 

THAT IS HOW MUCH ITIAKES TO FILL A ONE- ■ 
'• LITRE CONTAINEia! ' 
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Exercise 3 

(continu^onnextpage) 



B. DEVELOP YOUR ABILITY TO ESmiATE IN LITRES 

You are m ready to develop your ability to estimate in' 
litres. To write two and one-half litres, you write 2.5 1, or 
2,5 litres. To write one-half litre, you write 0.5 1, or 0.5 
litre. To write two and three-foiirchs litres, you write 
2.751, or 2,75 litres. 

For each of the following items, use the procedures for 



HowQose 

Estimate Measurement Were You? 

(I) • (1) ■ 



estimating in metres. 



1. Medium-size 
freezer contais?r. 

2. Large freezer 
container. 

.. 3. 11 freezer 
container, 

.4. Bottle or jug. 
in. THEMILULITRE(ml) 



There are 1 000 millilitres in one litre. 1 000 ml = 1 litre. Half 
alitre is,500 millilitres, or 0.5 litre = 500 ml. 

A. DEVELOP A FEELING FOR A MLLILITRE ' , 

I, ■ . • . 

1 . ' Examine a centimetre cube. Anything which holds 

. 1 cm^ holds 1 ml. ' ' 

2. Fill a 1 millilitre measuring spoon with rice. Empty the 
spoon ihtb your hand. Carefully pour the rice into a 
small piie on a sheet of paper. 

THAT IS HOW MUCH ONE MILLILITRE IS!_ 

■• 3, Fill the 5 mlipoon with rice, Pour the rice into another 
pile on>thesheetfof paper. - , - 

THAT IS 5 MILLILITRES, OR ONE TEASPOON! 

' 4, Fill the 15 ml v^on with rice. Pour the rice into a third 
pile on the paper. 

That is .15 millilitres, or one tablespoon! . 



lERJCl 
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B. develop YOUR ABILITY TO ESTIMATE IN ILULITEES 

You are now ready to estimate in millilit* lO . 

procedures us.ed for estimating metres. 

iio\. aose 

Estimate Nteasureraeat Were You? 
• " • (ml) (ml) 



1. Small juice can. 

2. Paper cup or tea 
. cup.. 

3. Soft drink can. 

4. Bottle. 



IV. THE CUBIC METRE (m^) ' ■ '.■ 

A. ' DEVELOP'A FEELING FOR A CUBIC METRE ! 

* ' ' ' ' ' ■ i 

1. Place a one metre square on the floornext to th6 wall. ^ 

2. ■ Measure a metre UP the wall. ■ ! , 

3. Picture a box that would fit into that space.;' 
THAT IS THE VOLUME OF ONE CUBIC METRE! 

B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC METRES 



' For each of the following items, follow the estimating proced- 
ures used before.' ■ :'■ i I ' . ; 

HowQose' 

Estimate Measurement Were You? 
(m^) ;(m^)' 



1. Office desk, 

2. ' File cabinet. 
■ 3. Small room. 



Exei!cise3 



rMASS (WEIGHT) MEASUREMENT ACTIVITIES 
' Kilogram, Gram 
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The mass of an object is a measure of the amount of matter in the 
object. This amount is always the same unless you add or subtract some 
matter from the object. Weight is the terra that most people use when 
they mean mass. The weight of an object is affected by gravity; the . 
mass of an object -is not. For example, the weight of a person on earth 
might be 120 pounds; that same person's weight on the moon would be 
-20 pounds. This difference is because the pull of gravity on the moon 
is less than the pull of gravity on earth. A person's mass on the earth 
and on the moon would be the same. The metric system does not 
measure weight-it measures mass. We will use the term mass here. 

The symbol for gram is g. 

The symbol for kilogram is kg, 

■ , There are 1 000 grams in one kilogram, or 1 000 g 1 kg, 

Half a kilogram can be written as 500 g,or 0,5 kg. 

A quarter of a kilogram can be written as 250 g,or 0,25 kg, ' 
Two and three-fourths kilograms is written as 2.75 kg, 



I. THiE KILOGRAM (kg) " • \ 

■ ' DEVELOP A FEELING FOR THE MASS OF A KILOGRAM 

. Using a balance or scale, find the mass of the itemson the table, 
Before you find the mass, notice how heavy the object"feels" 
and compare it to the reading on the scale or balance, 



'. Mass 
(kg) 

1. 1 kilogram box., ^ 

2. Textbook. ' ■ 

3. Bag of sugar. _ 

4. Package of paper. ^ . ' '\ 

5. : ■ Your own mass. , ' ■ 

B. DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAMS 

For the following items ESTIMATE the mass of the object in 
kilograms, then use the scale or balance tb find the exact mass 
of the object. Write the exact mass in the MEASUREMENT 
column. Determine how close your estimate is; ,^ ' 

i / . How Close 

Estimate Measurement ,WereYou? 
H 



1. Bag of rice. 

2. Bag of nails.' 

3. Large purse or 
briefcase, 

4. Another person. 

5. A few books. 
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. II/ THEGRAM(g) , 

A.. . DEVELOP A FEELING FOR A GRAM 

1. . Tate a colored plastic cube. Hold i'/in jjour hand. 
Shake the cube in your palm as if shaking dice, Feel the 
pressure.on your hand ivhen the cube is in motion, then 
. when 'it is not in motion, 

THAT IS HOW HEAVY A GRAM IS! 



;2, •• Take a second cube and attach it to the first. Shake the; 
- ■ ' cubes in first one hand and then the other hand; rest 
the cubes near the tips of your fingers, moving your 
hand up and down. 

THATISTHEMASSOFTWO.GRAMS! 

Take five cubes in' one hand and shake them around. 
■ . THAT IS THE MASS OF FIVE GRA^K!- -^^^^^^ 

^ 




B. .DEVEtOPYOURABIUTyTOESTIMATEINGRAMS ' :,■ .• 

You are now ready to improve your ability to estimate in 
grams. Remember how heavy the 1 gram cube is, how heavy 
the two fram cubes are, and how heavy the five gram cubes . . 
are. For each of the following items, follow the procedures' , 
. used for estimating in kilograms. - ■ 

How Close : " 
Estimate Measurement Were You? 

■ ■ ■ ■ . ,:(g) ;. " (g) ■ ■ 

■1. Two thumbtacks. • . ' . ; ' ., ■ ' 

2. Pencil. '' " ■ 

3. Two-pag^i. letter , 

and envelope. - ■ : ■ ' ' 

4. Nickel. , ■ ; ■ ■ ' - ' 

5. Apple., ' ' - .' ; ..' ■ ■' ■■]-■■■:■''[ 

6. Package of 

margaiine, ..^ . ' 

■ ' ■ ■ ' ' ' . ^ •■ ■ : ■-'It: 



Exercise 4 .( 




TEMPERATURE MEASUREMENT ACTIVITIES 
Degree Celsius 

I- 



A DEGREE CELSIUS To 
Degree Celsius (°C) is tlie metric measure for temperature. 

A, DEVELOP A FEELING FOR DEGRfiE CELSIUS ' 
• Take a Celsius tliermometer. Look at the marks on it. 

1. Find 0 degrees. 

. WATER FREEZES AT ZERO DEGREES CELSIUS (O'C) 
WATER BOILS AT 100 DEGREES CELSIUS (lOO'C) 

2. Find tlie temperature of the room. "C. Is the 
room cool, warm, or about right? 

. 3. Put some hot water from the faucet into a container. 
Find the, temperature. __°C. Dip your finger 

quickly in and out of the water. Is the water very liot, 
. hot, or just warm? ' 

4. Put some cold water in a container with a thermometer, 
Find the temperature. °C. Dip your finger into 

, ' the water. Is it cool, cold, or very cold?. 

5. Bend your arm with the inside of your elbow around the 
bottom of the therinometer. After about three minutes 
find the temperature. "C. Your skin tempera- 
ture is not as high as your body temperature. 

' NORMAL BODY TEMPERATURE IS 37 DEGREES 
CELSIUS (37°C). 

AFEVERlSSe'C. ■ , 

..__,:„!-„.:....A-VER'YHIGHFEVERIS-40°C, - 



B, DEVELOP YOUR ABILITYTO ESTIMATE IN DEGPEES ■ 
CELSIUS . 

For each item, ESTIMATE and write down how many degrees 
Celsius you think it is, Tlien measure and write the MEASURE- 
MENT. See how close your estimates and actual measure- • 
mentsare. ■ 

How Close' 

Estimate Measurement Were You? 

fc) ro 

1. :Mx some hot and 
cold water in a 
container. Dip your 
finger into the 

water. ■ 

2. Poiiroutsomeof 

the water, Add some ■ ; ' ' 

hot water. Dip your 
finger quickly into ' , 

the water. ,; 

,3. Outdoor tempera- 
ture. 

4. Sunny window sDl. ' ' 

5. of ice and water. ■ 

6. Temperature at 

• floor. _^ ' 

7. Temperature at 

""""""ceiling: ~Z-Z.~_«_--_ 
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Exercise 5 



UNIT 



OBJECTIVES 

The student will recognize, select, and 
write correctly metric quantities used in job 
related tasks. 

• Given a metric measurement task, select 
the appropriate metric unit. 

• Given a metric measurement task in this 
occupation, estimate then measure the 
metric quantity. 

• Given a metric quantity, write the 
measurement correctly using either the 
symbols or the name of the unit, 



1. 



2. 



SUGGESTED TEACHING SEQUENCE 

Present or make available Information 
Sheet 2,' ' 

Present or make available the informa- ' 
tion in T;.'.bles lb, 2, and 3, Discuss how 
to use these tables as reference aides. 
(Metric prefixes are located jn Table Va. 
Table 2 is a style reference containing 
rules for capitalization, punctuation, 
spacing, spelling, fractions and mathe- 
matical operations. It also contains 
suggestions for writing and typing metric 
units, terms, and symbols. Table 3 gives 
the cj)rrect spelling of metric units and 
symbols.) 



'3. Give the students practice in measuring, 
. selecting, , and- correctly writing metric 
unitlby completing- Exercises 6, 7, and 8, 

, ' "'17 ' 

4. ■ Test performance by usiog Section A of 
.."Testing Metric Abilities.'^ 
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METRICS IN Tffi OFFICE -'-'J' 

Changeover to the metr ';,y.-em is underway. Large corporations Rt^such ai'eas as iran.";- 
portation, chemicals, inform;: ii systems, electronics, health equBSii'.'-l Juil supplies ar. 
already using the metric me&iilv.^i ■ nts to co: ti-''-v; onihe world misKi- Tsrii metric sysu-ii | 
has been used in various '^anftulti'i' industrii;.4iid scientific tomrar:" - r years. Legisla- 
tion passed in 1975 aiith ..ffies ^j] urderly trar-'tion 'tq m'etric, As b • md industry make | 
this changeover, employrt« " ntWcompekiiity inuring metncffi. .irn:'nt in job-related , 
tasks. ^ „ , 

Business and office worn nore concerned with the corre ,%e of metric terms and 
symbols than with actual mr- ■ :n-. nt tasks. They use metric term.- ace orders, bill 
customers, type and proof cc;:if:!:'; ience, 

Paper sizes and weights itiv iianging. Margins are changing to ceir ;.:netres and millimetres. 
Postal rate calculations will be ba ed on grams, Business and office stuc .:nts need to learn to 
pronounce and spell the names of metric units, write the symbols, and ; e proper metric nota- 
tion, In addition, they need to be able to recognize the incorrect use oj terras; for example, if 
kilograms of chocolate (half a metric ton) is ordered, instead of 500 grams (about a pound). 



J 



Information Sheet 2 



TYPETTJETRIC STYLE 



CAPITALIZATION 
1.1 Unili 

Unil namci ire typed In low^"»i« v-xctpl for w^^v't'^tiiituiti 
Tht modifier "degree" In '*(itpf^ ^ Wilm" ii low»fiH«i»^ 



Correct: 



metre " METRE 

litre Lil:« 

wfllt Wutt 

degree C<liiiii i^^a ceIjIuj 



Symboli 

All lymboli w typed in lowr except for thoie uniu nwned 
jfler people, ind for the preto -^.cji' , glgi-; and lera* . 



Correct: 



IntsTrecl: 



kg ' 
m 

W(JatneiWatl) 
ClAndeii Celiiui) 
Mlmeja-) 
T(lera-) 
G(siga>) 



: : 

M 
w 

n 

C 

m 
t 

s 



;3 Table KeadlnKi 

UnlU of muure in i table heidinjj can b< typed in (fitber;ul: 
capiUli or all lower caie, Do not mix capital and lotft^ 
letter! in in individual unit of meaiure, 



Correct; 



Incorrect; 



GRANtS 
litres 



Grama 
Litre! 



PUNCTUATION 
2.1 Period 

Do not liie a period after a metric symbol unleia the lymbo! cnda 
a lenience. 



Correct: 



Incorrect: 



12 cm 
350 s 
90 b/h 
50 ml 



12 cm. 
350 g. 
90 km./h. 



-2,2^Si, icolon— ^ — '■ 

A lemicolon leparates numbers in $ lequence. 

. Correct: 

6121U;9.2;0.45 

Incorrect: 
- - . ' 61211.1,9.2,0.45 



2,3 Hyphen ' ' 
2.3.1 Compoiu^dunlli 

!. " 

1 Uie a hypU or apace to type compound iimit name* In 



Correct: 



Incorrect: 



newton-melrc 
newton metre 



newlon 'metre 
newtoncnetre 



2.3.2 Prefixei 



There ii no hyphen or ipice belwwn i preiixand a unit 
of iDeaiUrC. 



Correct: 



Incorrect: 



millln^tre 

kilogram 

megahertz 



mllli'metre 
kilo'gram 
mega herk: 



3. SPACING 

3.1 Prefix and Unit Symboli 

Do not leave a ipace between a lymbol or nuiki.havinii a prefix. 
Correcl: 



: 


Incorrect: ' 


mm 


mm 


millimetre ' 


mini tTKtre 


kK 




. kilogram ' 


kilo gram , 



3.2 ' Number! aiid Symbol! 

A ipacfiii left between a number 'and a lymbol. Theaymbolfor ' 
•'degree Celilua" can be written with or without a ipace. 



Correct; 



lOmI 
8m 

2l'Cor21°C 



Incorrect: 
■ lOrri 



21"C 



' 3.3 Grouping Numbert < 

Numben that ixt 1 OOP and larger ute a_apace Inij eaioiajomma^ 
foiipaStB groiip<;of thret digiU. A ipact ia left after each group 



of three numben both to the left and to the right of the decimal 
point. In a four digi'/> number the ipace doei not have to be u4ed 
except to llig)i«rlth tabulation.. 

'Cowt;, Incorrect; 
12 436 g 12,486 g 

. 1,055 26 n 1.03526 m 

1025 cm or 1 025 cm ■ 



25 987»^ 

602Sm 

J2.a62B 



-2B987-m- 
6Q25m 
1O340 ra 



ERIC] 



Table 2 



u 



TYPE IT METMC STYLE' 



3.4 D^ctmnls , ' 

No ipoce 11 uk>d beftyr" nr l ^*ir {he decimal point 
CormH: 



litcptr^cl: 

56.45ni 
1 964 .36 kg 



3.5 Malhetnitlical Signs 

Uavf Q spacp an ?scr. iui' "lalhensjtbl operation lij^ 
(multiplication, (iivtai;^.i, ^- -xceiit within a compound fivmboi 



Corfwl: 



Inporrecl: 



2 '-m X - err. 
Nim 



N'tn 



SPELLING \ 

l\ "re"or"er" 

Both "re" and "er" aro correct for Ihc metric imi mitvim^ir 
and litre/liler. Whichever spelling yoa use, Use IhM ipelling 
coniislently. ■ 

4.2 Plurali 

4.2.1 Unit symboii 

Do not adc m ' ^ ' itrji ^yinbol to show a plural, 



Correct: 



, 3;ml 



Incorrect: 
8 cms 

3 mil 



•1.2.2 Unitname^ 

Unit names are madcrplural when required. 



Correct; 



Incorrect: 



75'metrefi 
2.2-kiloBTiuni 



75 metre 
2.2kilof,am 
a litre 



4,2.3 Dtcimilfractjoita 

_JecimaLfractionv.vdiich::irt.one.orjett.4w« 

Dfcimal fractions more^Jhan one are always plutal 



Correct; 



Incorwct: 



^ 0,5 pam 

(fivetenlhsof.a, 

Ktam) 
0,8 metre 

(^iBhltenthiofi 

ijnetrcl 
2j2kilO|(nim 

[tivo andltwQitenlhi 

Ikilogtmna) 
25.1imliilltres 

(25 afid'one tenth 

tnilliitrel 



II-.S grarx 



J metm 



2SJ miiiotre 




4,3 Double VoweU 

, The final vowel itj prefix ii omitled^^' megohm, and 
, hectare* For ill oi w^t caaei both VD**^are retnlnct^; M 

pronounced, Do^.3i,uicaipaceorMvili»ntQiepir :'lhe 

double 



Correct; 



':\correct: 



ry^crtare 
"^illinmpere 



hectgat*^ 
milUitipfrf 
millintmpw-e 
milii Jiini»r# 



FRACTIONS AND MA^r-EmiCALOPElATIQNS 

•5.1 FraclionJ ^ _i 

5,1.1 Decitmli 

Decim4i ^:/;utioni» preferred for all fraction*- Hiw^r. 
commoit imimi with a denominator of 2. t ^i vir: • 
Qre acc^putble. 



Correct 



incorrect: 



0.7 5 dor 3/4 d 
l2morl l/5m 



3/8 iti 



,' 5.1.2 Quantities leu than one ; 

In numbert lets Ihaii one, a "0" precedej ll»««crmal point. 



Correct: 



0.46 cm 
0.871 g 
0.75 ml 



bcorrect: 

.40 cm ' 
.871 g 
.75 ml 



■5.2 



Miiltiplication 

5.2.1 UnitsyniboU 

Use a railed dot to indicate lymboli for.iiniti derived aa^a 
product. 

Correct: Incormt: 

N'ni(newton*melre) .%i 
hj-lpaicaiiiconi) — '^^ 

5.2.2 Nfctric number calcQliliorii 

Ut;*'x''ai a multiplier lynibol for tiBfiMani. Do not 
iwthe'^productiiol/' 

Correct:,. bconeti: 
• 6,2 mm X 5 ^o^aatri- 

72 mm X, 01 'Zia^ 
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TYPE IT METRIC STYLE 



5.3 Division 

Divijion is indicated by the dioKQnal (oblique stroke or fiolidus). 
Only m ^mm\ should be uwd in a ccsnpound unit of mmte. 

Ccirrecl. Incorrect; 

cm,fi jm 
s 


G,<l CuUomary arid ^lelric Symbolfi 
■' . 1 ■ ■ 
Dd not combine Custoniary and metric lymboli in the im 
expression. 

. Correct: Incorrect; 
ml/m^ o2./m^ 


5:-l Powers, 

5.4. 1 Snuares and f ubw 

Ue metric JjTr.bols with a superwript to irdicale area and 

correct: larorrect; 

55 mm* 55 sq. mm 
to cm* :Ocu.cm 


1 6.5 The Use of W 

'Uie the word ?per" when writing out a metric expression. Sub- 
stitute a diagonal (oblique stroke arsoliduB) to indicate the word, 
per when writing metric syn^oli. 

Correct: ' Incorrect: 

kilowlreiperhc'v kllomelreB/hour 
ktn/li ' • kph 
joule per kilogram jdule/kilogram 
J/kj J per kg 


5.4,2 ScuntificnoluliDi 

Division can alto b? shown by uiinR.a negative wponent, 

£«mplei nri"^ * ra/s 
km-h"^ - km/h 


; ^ 6.6 Typing SujiiMtioni 

/ ' ' ' ■ • ■ ■ 
; , ^ 6,6,1 Typeface 

, ^ Type metric lymboli in upright (roman) type, Um of 
' italic (script) letten should be avoided. 

Correct: Incorrect: 
m m 

6,6,2 micro '11 ■ - 

. If the symbol li [m] is not available, spell out the, unit 
name. If necemry, thcsymbo! can be made by striking ■ 

. the lowercaie "u" anibdding a tail to the lower left lidc. 

i . ■ 

' Correct: micrometre . /tin ' 


6. 0THER:3UGCEST10NS' 
6.1 Combining Metric Uniti 

Do jjot combinrmeiuc units in npnjuiun. ' 

Correct; Incotrec:: I. 

•O.ilm 10 m 20 cm 1mm ! 
400 cm by 750 cm 400 cm by 7,5 m ' 


6:2 Comdtninjj Wond« and Symbol* 

Do .rot combsftB^metric wordj and symbnli In one wprewion. 

Correct; .liii^JwcJ: 

kilmi^attj psr hour hiloffitti/h 
ifW/h kWhcur 


6.6,3' , ohra'fl , 

If the symbol ^(Oinega) is not available, spell out the 
unit name. 

Correct: ohnifi 

6,6.4 lllre'l , , , ' 

The symbol for litre Ik the lowercase "el," This isioften 
confuted with the numeral "1" (one), In caiei where 
confusion mi^ht exist, spell out the unit name in full. 

Correct*. 0,5 litre ' ' 
701 


'^.3 PrcEi^.i ^ 
Useoi* prefc wits jjiunil of measure, 

Cc.Tect: ■ rorren: 

Mglmeuapflm) kkg(kilokilopam) 
intn (millimetre) (icm(decicentimetre) 



Table 2 
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WRITE & SPELL IT RIGHT 



Oiiflntitv 


Unit 


Plural 


Symbol ' 


Quantity 


Unit 


Plural 


Symbol 


length 


metre 


metres 


m , , 


force 


newton 


newtons 


N . 




npntimetres 


cm 


conductance 


Siemens 


Siemens 


S 


millimetre 


millimetres 


mm 


, electric current 


ampere 


amperes 


A 


kilometre 


kilometres 


km 


electric change 


coulomb 


coulombs 


C 


area 


square metre 


square metres 


m. 


electric 
potential 


volt 


volts 


V 


square centimetre 


square ctiiHinicuVd 


tlU r,' 


electric 
capi^citance 


farad 


farads 


F ■ 


square millimetre 


square millimetres' 


mm^ • ' 


volume/ 
capacity 


cubic metre , 


cubic metres 


m 


electrical 
resistance 


ohm 


' ohms 




cubic centimetre 


cubic centimetres' 


3 

cm 


litre 


litres 


1 


power 


1 WttU* 




W 

If 


millilitre 


itiillilitres 


ml . 


kilowatt 


kilowatts 


kW 


energy 


joule 


joules 


J 


mass 


pam 


pms 


i : 


kilojoule 


kilojoules 


kJ 


kilogram 


kilopms 




illuminance 


lux 


luic 


Ix 


lueinc ion 


metric wia 


b 


temperature 


degree Celsius ■ 


dej!rees Celsius 




luminous 
intensity 


candela 


candelas 


cd 


kelvin. 


kelvins 




density 


, kilogram per 
cubic metre 


kilograms per 
cubic metre 




tinfie 


day 


days 


d 


hour 


hours 


- 

h 


^pressure/stress 


, pascal 


pascals 


Pa 


minuie 




TYiin 

— -* n 


kilopascal . 


kilopascals " " 


■kPa ' 


. second 


seconds 


s 


aniountof 
substance 


mole 


moles ' 


raol 


velocity 


metre per second 


metres per second 


m/s 


.frequency 


hertz 


hertz ■ 


Hz . 


luminous flux 


■ lutnen ■ 


lumens 


Ittl ; 


megahertz 


megahertz 


MHz 


magnetic flux 


weber 


webets 


vyb 




magnetic 
inductance 


- tesla. 


teslas 


T ■ 


inducto 


henry 


, hennes 


H ■ 



Table 3 
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TRYING OUT METRIC UNITS 



. To jjive you practice with metric units, first estimate the measure- 
ments of the items below. Write down your best guess next to the item: 
Then actually measure the item and write down your answers using the 
correct metric symbols. The more you practice, the easier it will be, 




Estimate 


Actuar^ 


16. Middle desk drawer 






17. FOe cabinetdraver 


J 






Estimate 


Actual 


18. Box of rubber bands 






Length 

1. math 01 file drawer 






19. Wastebasket 






2. File folder width 






20. Bottle of typewriter cleaner 






0. Length of standard paper clip 






.21. Letter size file drawer 






4. Width of desk top ^ v • 






22. Coffee cup 




■ ■ - 


0. XiCllgUl 01 UlDlc 






■Mass' 

23. Ream of paper 






.L„i-. ..I^ngth of typing book ■ 






7. Height of the typewriter desk 






24." Typing eraser 




i ' 


8. Width of "a" key on a 
typewriter 






25. Paperclip 






9. Height of a four-drawer 
letter .file cabinet ■ 






26. Dictionary 






Area 

. i y • _ucaK. lyp. 






27. Business letter in an env;elope 






28. SUpler , 






11. Small business card 






12, Sheet of typing paper 






Temperature 

29. Room temperature 






13. Typing book cover 






30. . Outside temperature 






1 4 •Envelope'' 






oi. Hot tap water 






Volume/Capacity 

■ 15. Small, file box . / 






32. Cold tap water 







ERIC 
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USE THOSE METRIC TERMS 



}t is important to know what 

u/nif rniinciii'omDnf fn iic/j in fna (t\\\ 

VvIiaL llituoUr ulllcll ' lU UM; lU UIV lUll 


metric measurement to use, Show 
jwing siiUdiionb, 


13. Determining the height 

of file cabinet 




1. Determining the area of 

1 1 1 

desk top 




14. Finding the depth of 




2. Measuring tlie lengtii of 

UCOlV tdiCUUCU 




15, Determining the capacity 
of file drawer 




3.' Measuring the width of 
desk calendar 




16, Ordering a bottle of 
' liquid correction fluid 




4. Determining the area of 
in-oul oasKci 




J. / , uetermining now mucn 
water to put in a coffee pot 




5. Measuring the length of ' ,■ 

UcoK [JaU 




1 W Hlllftf^ff VMnlXAt* />/^mrtVlf 

10. Duying ruuuer cenieni 


L_ ' ^ 


19. Finding the mass of a 




6. Measuring the width of 




20. Finding the mass of a 
package of 5 typing books 


, ; , 


7. Determining the top 
margin 01 a letter 




91 Riivintf Hiinlif^iitr^T' fliiiH 

All. DUyUlg UUjJllLialUi iiUlU 




'8. Setting the side margin 
of a letter 




22. Determining temperature 
of the office ■ 




9. Determining the amount 
of typewriter cleaner 
fluid in a bottle 




23, Adjusting chair to 
, comfortable height 




10. Determining the correct 
dimensions of a piece of 
paper 




24. Finding distancesior a" 
mileage report ' 




25. Ordonng typing paper' 




11. Ordering a box of carbon 
' • paper 




12. Determining the width of 
, file folder 
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Exercise 7 



weiting: metric terms' 



tie reference materials, write metric 
sytnbols for the following: 



900 farads 
46 teslas 
9 webers 

465 metres., . " , 
900 kilolitres 
649 micrograms 
41megavolts ■ 
28 centimetres 
981 lumens 

968 cubic millimetres . 
, 1 square metre 
465 metric tons 
.90 kilometres per hour. 
14 hours 

76 degrees Celsius . . 
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2, Using the reference materials, write the 
' numeral and write out the metric term for 
each of the following; 



975 cra^ 
8411 ■ 
91 mm 
47 /ig 
418T 
46 N-m 
78Wb/m^ 
14 m^ 
871ml ■ 
94g, ^ 
853 kPa 
95°C. 
461V . 
978 Tm 
.81 kl 



1 Write the metric symbol for the metric . 
words that are written out, and write ' 
the metric words in full for the metric 
symbols that are given. Use Tables lb, 
2, and 3 as a guide, if necessary; 



ra 



Paper width, 
210 millimetres 

Stapler mass, 
400 grams 

Bookshelf width, 
97 centimetres 

File cabinet height, 
1.5 metres 

Cooler of water, 
5 litres 



Diction£U7 cover 
area, 450 square ,. 
centimetres . , _^ 

Volume of 1 cup of 
coffee, 215 

millllitres ' . 



Typing book mass, 
1 kilogram 

Eraser, 50 mm • _ 

Desk drawer area, 
10880cm^ . , 

500 ml of coffee - 

Room temperature, 
22°C 

Mass of a paper 
clip, 0.5 g' 

Height of one book- 
shelf, 30 cm 



■Room length, 10 m. 
Duplicator fluid, 41. 



Exercise 8; 



UNIT 




OBJECTIVE 

the student will recognize and use met- 
ric equivalents. 

• Given a metric unit, state an equivalent 
in a larger, or smaller metric unit, 



SUGGESTED TEACHING SEQUENCE 

1. ■ Make available the Information Sheets 
■ ■ (S ' 8) and the associated Exercises. , 

(9-15),oneatatime. 

2. As soon as you have presented the 
■Information, have the students complete 
each Exercise. . 

'r 

3. Chec;k their answers on the page titled 
ANSWERS TO EXERCISES AND , . 

• TEST.. 

i ■ Test petfoimaiice by using Section'B of ' 
, "Testinjtetric Abilities." 



METRIG-METRIC EQUIVALENTS 
Centimetres and Millimetres 



/II 



1 2 3 4 5 6 



2 3 4 5 6' 



Look at the pic,ture of the nail next to the ruler. The nail is 57 mm long. This is 5 cm + 7 mm. 
There arelO mm in each cm, so 1 mm = 0.1 cm (one-tenth of a centimetre). This means that 
7mm=0.7 cm,so57mm =5cm + 7,irim 

= 5cm+0,7'cm • . ' .'■ 

. » 5.7 cm. Therefore 57 ram is the same as 5.7 cm. 

Now measure the paper clip, It is 34 rpm. This js the sanie as 3 cm + mm. Since each 

millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = _cm, So, the.paper clip is 

34 mill = 3cra;+4 mra ■ 

= 3cra+0.4cm • , ' , ■.. ' 

= 3,4 cm: This means that 34 mm is the same as 3.4 cm." 
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Now you try some, 

a ) 26mm= 

b) 583 mm?,_ cm 

. c ) '94 ram = „cra 

d ) 680 mm = ^ w- cm 



e) 132mm = cm 

f ) 802mm = ^ cm 

g) 1 400 mm = ^cm 

h) 2307mm = .cm 



Exercise 9 
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Metres, Centimetres, and Millimetres 

There'are 100 centimetres in one mtre, Thus, 

iin« 2xl00cm= 200cm, 
'3ni» 3xl00':tn= 300cm, ,•. 
' 8in« Sx-lOOcm" 800cm, 
36 m * 36 X 100 cm = 3 600 cm. . 

There are 1 000 millimetres in one metre, so 
2m» 2xl000mm' 2000mra, 
3m« 3xl 000mni' 3 000mm, 
6m= e'xlOOOmn!' 6 000mm, " . ' ' 

24m = 24xl000rran = 24 000mm. 

From your ivprk' with deeimals.you should know that ■ 

one-half of a metre can be written 0.5 ra (five-tenths ' netre), 
one-fourth of a centimetre can be written 0.25. cm - 
(twenty-five hundredths of a centimetre). 

This means iJiat if you want to change thiee-fourths of a metre to 
millimetres, you would multiply by 1 000. So , , 

0.75 m= 0,75x1 000 irnn 

75 ' 
3 ]jgX 1000mm • 

1000 
TSxloo"^"! 

= '75x10 mm 

= 750 mm. This means that 0.75 m = 750 mm, 
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Fill in the following chart, 



Jnformation Sheet 4 



metre 


centimetre 


millimetre 


m 


cm 


mm 


1 


100' 1 


1 000 


2 


200 




■3 

















5 000 


74' 






0,8 


r 80 , ^ 




0,6 




600 




2.5 


[ 25 






148 




. 639 
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TMe CE^frtR m voc/^tionai education' 



1^—— — — .. : . . 

Millilitres to Litres . 

There are! 000 millilitres.in one litre. This meanii that 

2 000 millilitres is the same as 2 litres. 

3 000 ml is the same as 3 litres, 

4 000 ml is (he same as 4 litres, ■ 

■ ' 12 000 ml is the saiiie as 12 litres. : . 

Since there are 1 000 millilitres in each litre, one way to change raaii. 
litres to litres is to divide by 1 000. For example, ', 



Or 



1 000' 

1 000 ml = Yoflo litre = 1 litre, 

'2 000 ml i ~ litres = 2 tees. 

And, as a final example, 
28000 

, 28000 ml = — litres- miitres., 

What if something holds 500 ml? How many litres is this? Thio ls 
worked the same way,. 

500 ml fce'= 0,5;to:(fiveJtenths of a litre ), So 500^1 
is the same as one-half (0,5) of aiiitre, ■ 

Change 57 millilitres to litres. 

57 ' ^ ■ 



' Information Sheet 5 

Now you try some. Complete the following chart. 



millilifres 

, . (ml) ; 


litres 
(1) 


3 000 


3 ' 


6000 . 






8 


14 000 ^ 






23 


300 


0.3 


,700 • 






0,9 


250 






r 0.47 


275 





I 



/ 



i 



Exercise 11 
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What do yoii do if you need to change litres to millilitres? Remember, 
■ there are 1 000 millilitres in one litre, or 1 litre = 1 000 ml. ■ 



So, 



2 litres = 2 -x 1 000 ml = 2 000 ml, 
• 7 litres = 7 ■ x;l 000 ml = 7 000 ml, 
"''W litres =13. ' xl 000 mlMS 000 ml, 
' ' 0.65 litre = 0.65 x 1 000 ml = 650 ml. 



Information Slieet 6 



Now you try some. Complete the following chart, 



litres 

I 1 


millilitres 

ml '. 


• 8 • ■ 


8000 


■ 5 




46 






32000 


0,4 




0.53 






480 



Exercise 12 
— — — > 



;rams 

There .are 1 000 grams in one kilogram. This means that 



2 000 grams is the same as 2 kilogran\s, 
5 000 g is the samp as 5 kg, 
700 g is the mm as 0.7 kg, and so on, 

To change from grams to kilograms, you use the same procedure for 
changing from millilitres tojitres, , 



. Try the following ones. 



Information Sheet ? 



grams 


kilograir.j 


4 000 ' 


4 ■ 


9000 ■ 




23 000 






8 






275" 





Exercise 13 



Kilograms to Grams . 

To change kilograms to grams, you multaly by 1 000. 



4. kg= '4 xl 000 g-= 4 000g, 

-23 kg.=.23 x.l-000 g = 23 000,g, 

0,75 kg = ■ 0.75 xl 000 g= ■ 750 g. 
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Complete the following chart. ■ 



kilograms 
■ kg ■ 


grams 
i 




7 000 


11 • ■ 






25000 


0,4. 




0,63. 






^ .175 



Exercise 14 



Changing Units at Work 

Some of the things yoii use in this occupation may be measured in 
different metric units, Practice changing each of the following to 
metric equivalents by completing these statements. 



a ) 500 cm of tape is 

b) 250 ml of solution is 
c ) 2 cm stamp is 



d) 500 g of mimeograph ink is, 

e) 0.05 litre of fluid is ■' 

f ) 1.5 m file cabinet is 

g) 2500 g package is 

' ti)' 24 cm sido margin is 

i ) 500'mloffluidis . - 

j ) 0,5 1 of paper is '-^ 

k ) 10 m of twine is, . ' ■ 



1 J 3,5 cm paper clip is " 
m) 20 kg typewriter is ' ■ ' 

n ) 25 cm wide envelope is 

0 ) 2 400 mm room divider length ,is . 



m 
1 

mm 



ml 
mm 

kg 

mm 

1 

kg 
cm' 
mm 
g 

mm 
cm 
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OBJECTIVES 

The student will correctly proof, type, 

:_.layo.ut pages, and take dictation using metric 
■ units, terms, and symbols. 

• Given a proofing exercise with metric 
terms, identify the incorrect usage of ' 
terms and symbols, and correctly type 
the,exercise using proper rules of 

. notation. 

• Given layout information and metric 

. diraensions,.prepare an attractive typing 
layout for a page. 

• Given a dictation exercise correctly take, 
, notes in shorthand and type the metric 

■ units, terras, and,.symbol5 using proper 
. rules of notation., 

SUGGESTED TEACHING SEQUENCE 

1. Present or make available Information 
Sheet 9 and Tables lb, 2, and 3. 

, , Review the reference format and ways 
of using the reference material, 

2. • Using the references, have students 
. complete the proofing and typing 

exercises in Exercise 16. 

3. Assemble equipment (paper, rulers, 

■. ".' "• " scissors, etc.) and have students com- 
plete the layouts in Exercise 17. . 

4. /. Dictate 30 metric terms and a brief 

. passage containing metric terms and 
symbols for' Exercise 18 on dictating 
e(|uipment, Discuss the implications of 
metric terms in shorthand tasks. Have 
students take notes in shorthand, then 
transcribe and type'a final copy from 

•their notes. 
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WORKING WITH METRICS 

TYPING j ' , , . 

The American Metric Councirrecommends whenThelKinimetric spiboh ^^^^ used 
- frequently that they be included on typewriters; , • 



1. 
2. 
3. 
•4. 
5. 



siiperscripts:^ and ^ for squares and cubes 
sign - for a product dog ! 
^yrabol° for degree 
symbol 12 for ohm, . 
/symbol Mor micro 



A snecial type element is available for some typewriters which contains, these and many 
other characters used in technicalreports. Other typewriters can' use replaceable character 
keys, / ■ ■ , ; 

If neither of these options is available the foUowing procedures can be used orilegular 
keybbards. Superscripts, product dots, and degree symbols can be produced by rolling the 
pla(6n half a space before typing the figure. Numerals are typed as superscripts, the period 
is substituted for the product dot and a lower case "o" is typed for the degree symbol. "Ohm" 
: {U) should be spelled out whenever possible. Micro can be produced by striking a lower 
case V and adding a tail to the lower left Side. ■.. ' 

LAYOUT AND MARGINS 

i Layout designs and margins will be given in millimetres and centimetres. 2.5 cm will be 
, used mstead of ! inch margins, 3,75 cm for 11/2 inches, 5 cm for 2 inches, etc. ; ' 

SHORTHAND 

No specific rules for writing metric terms in shorthand have yet been established. Some 
stenographers may find it easier, to write the metric symbols than the shorthand forms. ' How- 
ever, some suggested Gregg shorthand brief forms are located with Exercise 18. 



Information Sheet 9 



nil 



^BOOFEEADMMETRICTERMS-. 

:/»•< [ < . I " ■ ■ I ■ i ■ ■ i ■ I ■' m ill. Ill . I I . ■ N il. 

Fifftl. Type the following memo. Be sure to proof it before you begin 
typing. (There. are spelling, symbol, and notation errors,) Prepare a 
' final mailable copy. 

■'.To: All Staff Date: December 14, J9- 

' Pipm: PaulJones, President Subject: Adoption of Metric Systei;T 

Due.to the recent adoption of the metric system by the United States 
government, we' find some need to expand this company's background 
knowledge of the system. We will be required to order more of our 
iequipment and supplies utilizing the metric unit of measure. Also, our . 
' customers will gradually begin to order in metric quantities. Therefore, 
we must prepare to meet this challenge. Please review the following 
information and keep it available for easy reference. 

Linear measures will be: millimetres (mM) and centimeters 
(cm.) instead of inches; metres (M) will replace feet and ; 
yards; kilometres will tie the place of miles. Travel reports 
will reflect Km rather than miles. -Speed will be recorded in 
km per hour rather than mph. 

Ar?a is measured by cm^ replacing square inches: square 
feet and square yards will be replaced by ra V llie unit of : 
. land measure which replaces the acre will be the hectare. 

Liquid supplies will be measured in millimetres (ml) and 
litres (L) (replacing the cup, piht, quart, gallon); and very 
large quantities will be measured in killolitres (kls), * 

Weights will be determined^in ^mes, kilograms,' and tonnes. 

A comfortable room temperature will be 20 degrees Celisus 
(20° C) instead of d8°F. Also, scientific use of temperature 
will be shown'in Kelvins. , . 



1. 



2. 



4. 
5. 



- 6. Tlie^following electrical terms wiO^ not change: voltes (v.), , 
. / ■ ' henries (H),webres(wb), farades(F), and Wat? (Ws), etc. 

Training programs wi'll be scheduled.for all employees in the very near 
future. Let's go metric! ' ■ . 




Part2. ■ 

Proof the following advertisement. There are spelling, symbol, 
notation, and substitution errors. Type a finalprintable copy. 



' ■ ' FOR SALE . 

Lovely old colonial home located on wooded ten-Sectare lot:in 
Woriihmoore school district, just. 10 Km from the nearest shoping •■ 
centre. The house has.225:Bq. m. of floor space;;alargE400 cms x • 
730cm livingroom; formal 335 Cm x 430 centilitre dining room; three 
bedrooms; two full ;baths; finished basement; and separate two-car . • 
garage. It has a 250 liter water.heater, 400 Litre fuel oil tank, and 15 
cms of insulation in the attic. . , • 

Special features: .'two wood burning fireplaces with 4 mr of 
cut wood; wine cellar kept at constant 12° C; 4-stall stable with 500 
Kg of feed; 25 of formal garden; 4 kiloliter of riding trails; 2 
hectare of wodds; 1 1/2 hA fenced pasture; .75 km driveway bordered 
by a stone fense 1 3/8 ra high. 

For information callMetric Realty at 4664874, E.xt. 2. 



\ 
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I 



METMC LAYOUTS 



METRIC SHORTHAND 



You have been given the following information for a layout 
for typing. Your task is to prepare correct sizes of the items and' 
plan an attractive layout for the page. (The figures shown below 

' are the actual measurements you are to use; however, the draw- ' 

' ingB are scaled down to one third that size.) 



66 mm 
Artlclel 

' 126 nun 
60 mm 



70 mm 



30 mm 



ERjC 




Letterheid . 


60 mm 


216iiun 
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Exercise 17 



Shorthand will have to accommodate the new terras which the 
metric system will introduce. Some possible Gregg Shorthand brief 
forms for the metric terras may include the following; however, check ' 
with textbook publishing companies for the latest decisions. ■ 



mil 



mm 



DECI 



DEKA 



HEcro 



KILO 



METRE 


■ , HTBE 


GRAM 




C 




• 






i — 


















'r 













1. Take 30 metric terms in shorthand Transcribe the terms 
from your notes, being careful to spell terms and use symbols 
correctly. 

2. Take dictation that contains metric terms and symbols. 

♦Intormation and chart adapted from senice project report "The Mfetric 
System and its Impact on Business Education" by Delta Pi Epsilon, Beta Mu 
Chapter, Central Connecticut State College, New Britain, Connecticut, " 
November 1976, - : 
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UNIT 



OBJECTIVE 

The studeftt will recognize and use metric 
and Customary units interchangeably in order- 
ing, selling, and using products and supplies in 
this occupation. 

• , Given a Customary- (or metric) measure- 
ment, find tiie metric (or Customary) 
■ equivalent on a conversion table. 

t Given a Customary unit, state the re- 
placement unit, 



SUGGESTED TEACHING SEQUENCE 

1 . Assemble packages and containers of 
,. materials, 

2. - Present or make available Information 

Sheet 10. 

3. Have students find approximate metric- 
Customary equivalents by using , 
Exercise 19. 

4. Test performance by using Section D of 
"Testing Metric Abilities," ' 



06' 
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METRIC-CUSTOMARY EQUIVALENTS 



During the transition period there will be a need tor finding equivalents between, systems. . 
Conversion tables list calculated equivalents between the two systems, When a close equivalent 
is needed, a conversion table can be used to find it, Follow these steps: • 

1. Determine which conversion table is needed, 

2. Look up the known number in the appropriate column; if not listed, find numbers you 
can add together to make the total of the known number.. 

3. Read'theequivalent(s) from the next column. 

Belo^ is a table of metric-Customary equivalents which tells you what the metric replace- 
ments for Customary units are.* This table can be used with Exercise 19, Part 1. The 
symbol =s means "nearly equal to," 



1cm* 0.39 inch 


1 inch* 2.54 cm' 


lml*0.2tsp 


1 tsp =^ 5 ml 


lm='=3,28M 


1 foot* 0.305 ra ■ 


1 ml * 0.07 tbsp 


1 tbsp % 15 ml 


lm*l,09 yards 


lywd?i 0.91m 


1 1*33.8 floz 


rfloz^29.6ml 


1 km 0.62 mile 


1 mile* 1,61 km 


11* 4.2 cups 


1 cup ^ 237 ml 


Icm^ =i=0.16sqin 


1 sq in * 6,5 cm^ 


ll*2.1pts 


lpt^O.4.71 , 


Im^-^^lO.Ssqft 


l5qft*0,09m^ ■ 


11* 1,06 qt 


Iqt^ 0.951 


Im^ *:'l.2sqyd 


lsqyd*0,8ra^ ' 


■ 11*0,26 gal 


1 gal 3.791 


1 hectare ^ 2.5 acres 


lacre '* 0,4 hectare 


1 gram *0,035 oz 


1 oz =^ 28.3 g 


Icm^ ^'O.OG cuin' 


1 cu in * 16,4 cm'' 


1kg* 2,2 lb 


llbV0.45kg 


Im^* 35.3 cuft 


1 cuft* 0.03 m^, 


1 metric ton* 2205 lb 


1 ton ^ 907.2 kg. 


Im^ *l,3cuyd 


lcuyd*0.8m^ 


IkPa* 0,145 p^i 


1 psi % 6.895 kPa 



*Adapted from Id's Memrc iktrk A Teacher's Inlroduclion to Metric Ateuremenl. Division of Educational 
Redesign and Renewal, Ohio Department' of Education, 65 S. Front Street, Columbus, OH 43215, 1975/ 
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1, One of your office tasks may be typing purchaie orders, malcing 
changes from Customary units to metric units of measure (as some 
suppliers will sell metric quantities only). To develop j'our skill in 
determining approximate Customary equivalents, use the Table on 
Information Sheet 10 and, give the approximate metric quantity 
. (both ntimber and units) for each of the following Customary 
quantities. 



Customary Quantity 



a) 1 gal. of typewriter cleaner 



b). 5 oz. of correction fluid 



c) 1/2 in, tape 



d) 2 lbs. of hand cleaner 



e) 25 ft, of string 



f ) 9 in. reference manual 



g) Two-gallon waste basket 

h) Ipt. of hand cleaner 



i .) 1/2 lb. of rubber bands 



j ) 30 in. X 60 in, desk 



;k) l fl.oz. liquid re-type 



m) 6 in. pair of scissors 



n)' 3 mile distance 



2. Use the following conversion tables to find the metric or 
Customary equivalent for these quantities, 
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MILLIMETRES TO 1 


NCHES 


_ niin in. 


mm in. 




1 


0,04 




2 


0.08 


30 1.18 


3 


0.12 


40 1.B7 


4 


0.16 


60 1.97 


■5 


0.20 


.,60 2,36 


■ 6 - 


0,24 


70 2.76 ■ 


7- 


0,28 


80 3.16 


■8 


■ 0.31 


90 ■ 3.54 


9. 


0,35 


INCHES TO MILLIMETRES 


in: ' mm 


in. 


mm 



20 
'30 
40 
50 
60 
70 
60 
90 



Imra = ^ 
45mm= „ 
25 mm = _ 
83mm= « 
54mm= „ 
72mm = _ 
11mm = „ 
60 mm = 
22mm« „ 
8 mm - _ 
24mm= ^ 
75 mm - _ 



264.0 
608.0 
"Wf 
1016,0 
1270.0 
1524.0 
1778.0 
2032.0 
2286.0 



25.4 
50.8 
. 76.2 
101.6 
127.0 
152.4 ■ 
177,8 
203.2 
228.6 



m) 


1,5 in.' 




n) 


5 in: 




o) 


2 in. 




p) 


18 in. 




q) 


35 in. 




r ) 


12 in.' 




s ) 


7 in. ■ 




t) 


25 in. 




u) 


11 in. 




V ) 


Bin, 




w) 


6 in. 




x) 


35 in. 
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SECTION A 

. t One kilogram is about th ; rt\m 

ofi: ■ ; 

[A| nicicel . 

. [B) apple seed ' 

|C| basl(etball 

^ ,(D| Volbwajen ''Bwtle" 

2. A square metre is about tbe 
area of: 

[A] this slieet of paper 

■ " (B) a card table top 

[C] a bedspread 
[D| a postage stamp 

3. When selling side rmrgins, the 
unit of measure would be: 

[A] metre 

. [B] miUilitre 

[C] centimetre 

[D] kflometre. 

■ 4. When finding the Ota package, 

the unit of measure would be: 

' [A] lux 
. [B] litres ^ . 

(C] amperes 

[D] ' grams 



5, The conect way to write twenty 
grams is: 

(A1.20gms \ 
IB] 20 Cm. 
|C1 20i 
(Dl 20g 



S. Thexorrect way to write twelve 
thousand mlUimetres is: 

(A) 12,000 mm. . 

• [B] 12.000 mm . 

[Cj, 12 000mm 

[Dl 12 000 mrn 

SECTIONB 

7. A paper 216 millimetres wide 
also has a width of: 

[A] 21.6 metres 

[B] ' 21.6 centimetres 

[C] 0,216 metre 
[D| 2.16 cenlimetres' 

8. Themass ofapacbgeislOOO 
pamsor; - 

[A] 1 kilogram 

[B] lOOkilograros 
.[C] 10 kilograms 

[D] 0.1 kilogram \ 

SECTION C 

9. Which metric term is misspelled? 

[A] joule 

[B] pascels 

[C] ampere 

[D] lumens 

Ip. Which sentence is correctly typed? 

[A] The hand cleaner is 178 gs. , 

[B] The mass of the package is 
28g. 

[0 The paper is 216mm x281mm. 
[D] The car traveled 80 k/hour. 



11. Which metric term is misspelled? 

[A] webers 
, jBj ampcrs 

/ Id metric ton . ' 
[D] micropm 

12. The correct way to write kilometres 
per hour is: ' 

^ JAI^irfch.— 

[B] kni/h 

(Cj k/hr 

[Dijcilometre&rnour 

SECTION D-^^ 

13. The replacement unit for fluid 
ounces is: ' 

[A] grams 

|BJ litres ' , 

[C] miliilitres , 

[D] nilligwnis \ 

14. The replacement unit for feet is: 

[A] litres 

[B] miliilitres 

[C] millimetres 
[Dl metres 



Use this conversion table to 
answer questions 15 and 16. 



m in, 


mm 


in. 


100 


3.94 


10 


0.39 


200 


7.87 


20 


• 0.79 


300 


11.81 , 


30 


1,18 


iOO^ 


^■15.74— 


,^-40^ 


—1:57- 


500 


19.68 


50 


1.97 


600 


23.62 


' 60 


2,36 


700 


. 27.56 


70 


2.76 


800 


31.50 


80 


3.15 


900 


35.43 


90 


3.54 



15. The equivalent for 150 mm i 

[A] 15.0 in, 

[B] 5.0 in. 

[C] 1.50 in. 

[D] 5.91 in. 

16. Tlie equivalent for 210 rami 
[A] 20.0 in. 

[Bl 8.26 in. ; 

[C] 8.0 in, 

[D] 20.26 in. 
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TESTING METRIC ABILITIES 



ANSWERS TO EXERCISES AND TEST 
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EXERCISES 1 THRU fi 

The answers depend on the items 
used for the activities; , 

EXERCISE? 

Currently accepted metric units of 
, measurement for each question are 

■shown in Table la, Standards in each 
■ occupation are being established 
.... now,- so answers may .vary, . 

.EXERCISEJ ■ 

Parti, 
a) 



Part 3. 



Exercise 11 



900 F 

b) 46T 

c) 9Wb 
d.),465-m 

e) 900 kl 

f) 649 /ig 

g) 41MV 

h) 28 cm 



Part 2. 



i) 9811m 

; ) 968 mm^ 

k) Im^ 

I-)' 465 1 

m) 90km/h 

n) l*4h , 

0) 76°C 



ERIC 




a) ^ 210 mm 

b) 400g 
97 cm 
1.5 m 
51 

450 cm^'' 
) 215 ml 
) 1kg, 

) 50 millimetres 
) 10 880 cubic centimetres 
) 500millilitres 
1 ) 22 degrees Celsius 
m) 0.5 gram 
n) 30 centimetres 
o) 10 metres 
'p) 4 litres 



Exercise 14 



c) 
d) 
e) 

g 

h 

i 

j 
k 



EXERCISE 9 



a) 
b) 
c) 
d) 



2.6 cm 
58.3 cm 

9.4 cm 
68.0 cm 



e) 
f) 

g) 
h) 



■ 13.2 cm 
.80.2 cm 
140,0 cm 
230,7 cm 



a) 975 cubic centimetres 

b) 841 litres 

■c) 9rmillimetres' 
d ) 47 micrograms 
e.),418teslas 

f ) 46 newton-metres or 
46 newton metres 

g) .78 webers per square 

metre 

h) 14 cubic metres 

i ) 871 millilitres 
j ) 94 grams 

,k) 853 kilopascals 
1 ) 95 degrees Celsius • 
m) 461 volts 
n ) 978 terametres 
0 ) '81 kilolitres ■ 
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EXERCISES 10 THRU 1 4 

Tables are reproduced in total. - An- 
swers are in parentheses. 

Exercise 10 



metre 


centimetre 


millimetre 


m 


cm 


• mm 


1 


100 


1000 


2 


200 


'(2 000) 


3 


■■ (300) ■ 


(3 000) 


9 


• (900) 


(9 000) 


J5L; 


' :(500), 


5 000 




(7 400) ■ 


■(74 000) 


0,8 ■ 


80 


, (800) 


0.6 


(60) 


^- 600 


, (0,025) 


2,5 


25 


■(0,148) 


(14,8) 


148 


.(6,39) 


639. 


(6 390) 



nullilitres 


litres 


ml 

mi 


1 
1 


3 000 




6 000. 


(6) 


(8 000) 


8 


(14 000) 


(14). 


(23000) 




300 


0.3 


700 


(0.7) 


(900) 


0,9 




(0,25) 


(470) 


0,47 


275, 




Exercise 12 




litres 


millilitres 


1 


ml 


8 


8 000 


.. 5. 


. (5000) 


46 


mm 


(32) 


32 000 . 


0,4 


■ (400) 


0.53 


. (530)^ 


• (0.48) 


480 



Exercise 13 



grams 
g 


kOograms 
kg 


4 000' 


4 


9 000 


(9) 


23 000 


(23) ■ 


(8 000) 


8 - 


:...300.: 


(0,3) ' 


.275 


-■(0.275)- 



kg 


grams 
g 


7 


' 7 000 


11 ' 


(11 000) 


(25)- 


25 000- 


0,4 


(400) 


0:63 


(630) 


(0.175). 


175 



63 



EXERCISE 15 



^ ) 


■ 5m 




0.5 litre ' 


b) 


0,25 litre 


i) 


500 kg. 


c ) 


20 mm 


k) 


1 000 era 


d) 


0,5 kg 


1.) 


35fflm : 


e ) 


•50 ml ' 


ffi) 


20 000 g 




1 500 mm 


n) 


250 mm 


g) 


2.5 kg 


o) 


240 cm 


h) 


240 ram. 







EXERCISE 16 

The correct answers are underlined - 

. .__AtheioUow 

Parti. 

l. Linear measures will he: millimetres (m) ^^imMSlltS^ 
(cm) instead of inches; metres (ffi) will replace feet and 
yards; kilometres will take the place of miles, Travel reports 
will reflect kmrather than miles. Speed will be recorded in 
km/h rather ihanmt)h> 

,2. Area is measured by cm replacing square inches; square 
feet and square yards will be replacedby^m^ . The unit of 
land measure which replaces the acre will be the hectare, ,* 

3. Liquid supplies will Be measured in millilitres (ml) and 
litres (1), replacing the cup, pint, quart, gallon; and very 

large quantities will be n^asured in Idlfilito 

4. Weights will be determined in gran^ kilograms, and 

5. A comfortable room temperature will be 20 degrees Celsius' 
(2£C) instead of 68"^F. Also, scientific use of temperatute 
will be shown in kelvins . 

• 6, .The foltowing elecWcal terms will not change:-/^ 
henries (H),WGbers®)JM(I^)»^^^ 

Part2. 

Lovely old colonial home located on wooded ten-!ijiitSifi 
' . lot in Worthmoore school district, just 10 te) from the nearest 

shopping center . The house has 225 rri^ of floor space; a large 
. ■■ ' 400cmx 730cmlij^j^^ 

• room; three bedrooms; two full baths; finished basement; and 
([ separate two-car garage. It has a 250 lih;e water heater, 400 

.^ litre'fueloiltank.andlScmofinsulation.intheattic. 

Special features: ^wood burning fireplaces with |jfr 
of cut wood ; wine cellar kept at constant 12 C; 4'Stall stable 
with 500 k^of feed; 25 jn^ of formal garden; 4 kilotnetrgs of 
Tiding trails;-2'hectares 
• " driveway bordered by a;fitonetel;3]5 

jE I^ICT THE Cimn FOR VOCATiON/^t EDUCATlOri ; . 



EXERCISE 17 

■ Teacher to determine-criteria for attractive layout. 

EXERCISE 18 
The answers depend on the terras dictated. 



EXERCISE 19 



Parti, 






a) 


3.79 litres 


h) 


0.47 litre 


b) 


148 ml 


i ) 


0.225 Itg 


c ) 


1,27 cm 


j ) 


7o,2 cmx 


d) 


-0,9 kg-— 




41V1V UJi 


e ) 


1,625 m 


1 \ 
1 J 




f ) 


.22,86 cm 


lllj 




g) 

I 


7.58 litres 


1 

U 1 


483 km 


• 1 
1 

Part-2. - 






a j 


0.04 in. 


m) 


381 ram 


b) 


1,77 in.- 


li) 


127 mm 


c ) 


0.99 in. 


o) 


50.8 mm . 


d) 


3:27 in. 


P) 


45,72 mm 


e ) 


2,13 in. 


.q) 


889 mm 


f ) 


2.84 in. 




304.8 mm 


■g) 


0.43 in. 


s ) 


177.8 mm 


h) 


2.36 in. 


t) 


635 mm; 


i ) 


0.87 in. 


. u) 


279.4 mm 


j ) 


0.31 in. 


V ) 


203.2 mm 


k) 


^ 0,95 in,' 


w) 


152.4 mm 


1) 


2,96 in. 


x) 


914,4 mm 



TESTING METRIC ABIirriES 



1. 


C 


,9- 


B 


2. 


B 


10. 


B 


3. 


C 


11. 


B 


4. 


D 


12. 


B 


5,. 


D 


13, 


C 


6. 


D 


.14. . 


D 


7, 


B 


15. 


D 


8, 


A 


16. 


B 



65 



^ u mmm mm m^n](>.^i^^%smk Region 5-i 1 



Tools and Devices List 



SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE MEASUREMENT TASKS 
IN EXERCISES 1 THROUGH 5 

(^Optional). , 



UNEAR . 

Metre Sticks 

Rules, 30 cm 

Measuring Tapes, 150 cm 

*Height Measure 

*MetreTape,10ni 
*Trundle Wheel 
*Area Measuring Grid 

VOLUME/CAPACITY 

*Ne8ting Measures, set of 5, 
50 ml -1000 ml 

Economy Beaker, set of 6, 
50ml-1 000ml 

Metric Spoon, set of 5, 
lml-25ml 

Dry Measure, set of 3, 
50, 125, 250 ml 

Plastic Litre Box 
Centimetre Cubes 



MASS 



Bathroom Scale 
*Kilogram Scale 

*PIatform Spring Scale 

_ _ 5 kg Cajpacity 

: lO'kg Capacity 
Balance Scde with 8-piece 

mass set 
*Spring Scale, 6 kg Capacity 

TEMPERATURE 



Celsius Thermometer 




THE CENTER FOR VOCATIONAL EDUCATION 

Th< Ohio Slite Univmuy • 1960 Kenny Ro«d. - Columbui Ohto 43210 



REFERENCES 



Let's MemreMetrk A Teacheri Introduction to (ietric'Memrement, Divi- 
sion of Educational Redesign and Renewal, Ohio Departmnt of Educa- 
tion, 65 S,,Front Street, Columbus, OH 43215, 1975, 80 pages; $1.50, 

must include check to state treasurer. 

, 1.' • 

Activity*oriented introduction to the metric system designed for indepen* 
dent or proup inservice education study. Introductozy information about 
metric measurement; reproducible exercises apply metric concepts to 
common measurement situations; laboratory activities for individuals or 
groups. Templates for making metre tape, litre'box, square centimetre grid. 

Meomng with Afefm, or. How to Wgh a Gold Brick with o MeieM. 
• Metrication Institute of America, P,0. Box 236, Northfield, IL 60093, 
\9K 23 min., 16 mm, sound, color; $310.00 purchase, $31.00 rental ' 

Film presents units for length, area, volume and mass, relating each unit 
to many common objects. Screen overprints show correct use of metric 
symbols and ease of metric calculations. Relationships among metric 
measures of length, area, volume, and mass are illustrated in interesting 
and unforgettable ways, 

Metric EditoriQl Guide. American National Metric Councfl, Washington, DC, , 
191S, 12 pages, $1.50 each, quantity prices available, 

Set of recommendations ser^fing as interim guide *'to accepted metriq 
practices/' Section on rules for writing metric quantities covers: capitals, 
plurals, decimal points, grouping of numbers, spacing and compound units. 
Additional sections cover: common metric units and symbols, pronouocla- 
tion, typewriting recommendations, longhand and shorthand recommenda- 
ttons and SI unit prefixes, 

Metric Education, An Annotaled Bibliogrophy for VocationQl TechnicQl and 
Adult EducQtion, Product Utilization^ The Center for Vocational Edu* 
cation. The Ohio State University, Columbus, OH 43210, 1974, 149 
pages; $10.00. , 

Comprehensive bibliography of instructional materials, reference mate* 
riids and resource list for secondary, post-secondary, teacher education, 
and adult basic education. Instructional materials indexed by 15 occu* 
patlonal clusters, types of materials, and educational level 

Metric Education, i Position Poper for VocationQl Tecfifiicoj md Adult Edu- 
. cation. Product Utilization, The Center for Vocational Education, The 
. Ohio State Univenity, Columbus, OH 43210, 1975, 46 pag^; $3,00. 

Paper for teachers, curriculum developers, and administrators in voca- 
tionairtechlilcaraii 

the metric system, the impact of metrication on voqational and technical 
education, implications of metric Instruction ior adult b^ic education,. / 
^ and curriculum and Instructional strategies/ 



The Metric System md H$ Itnpact on Business Education. Delta Pi Epsllon, Beta Mu 
Chapter, Central State College, New Britain, Connecticut, 1976, 51 pages. 

Service project report giving information on history of metric system, its 
impact on business, industry, and education. Specific suggestions and 
materials for teaching metric in business math, consumer education, type* 
writing, and shorthand. Bibliography and supplementary sources listed: 
abstracts, books, conference reporis, kits, pamphlets, and. periodicals. 



SI Metric: Style ManuQl for the International Systm of l/n/(s.. International 
, Business Machines Corporation, White Plains, NY, date unknown, 7 pages, 
$.50,orderNo.SR23'3723-0. 

Guideline for IBM personnel illustrating use of SI units in written materiais. 
Content covers punctuation, spelling, usage and format, SI base units, sup- 
plementary units, derived units with special names, prefixes of SI units, and 
derived units without special names. 

The IntematimQl System of Units fS/j. The National Bureau of Standards, 
Washington, DC, 1974 ed., 43 pages, $.65, order by SD Catalog No. 
C13.l0:330/3. 

Commonly known as **NBS 330," booklet defines modernized metric system 
(SI). Contains resolutions and recommendations of General Conference on 
Weij^ts and Measures, as well as International Organization for Standar^^^^ 
tion (ISO) on practical use of the system. 



METRIC SUPPLIERS ; 

Dick Blick^Company, P,0. Box 1267, Galesburg, IL 61401 . 

Instructional quality rules, tapes, metre sticks, cubes, height measures, 
trundle wheels, measuring cups and spoons, personal scales, gram/kilogram 
scales, feeler and depth gages, beakers, thermometers, kits and other aids. 

INFORMATION SOURCES * 

■ ■ ^ ■ ' ,1 

' American National Metric Council, 1625 Massachusetts Avenue, N.W., Washington, 
DC 20036 \ 

Charts, posters, reports and pamphlets, ilfefric/{epor(crnewdetter. National 
\ metric coordinating council'representing industry, go\crnment,'education, 
; profe8siot)aI and trade organizations. 

National Bureau of Standards, Office of Information Activitie8,U.S. Dep artment of 
"C6mmerce^WMgton,jD'C 26W^ 



Free and iiiexpensive metric charts and publications, also lendf films and 
displays. 



